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regults of vrine enelyses for uranium, siphe sebivity, fluorides,
weryliiuw, cbbained during the first gquarter of the year 1948, are
Sufficient srplenatory comuent is included to assist the reader in

1op. of the dnbe In fterme of the effectiveness of plemt healbh protection

& srall velums of work dome for other plents is included in the tabulations,
but comeent concerning other thsn negative date is confined to cases invelving
employees of the Y-85 planb.

A1 snalyses were msde by the K=25 Ladoretoery Division.



I. Fluoride fnalysee

At thé present time an average of 29 persons are routinely examined each
weelr for possible chronie fluoride exposure. & varying, but considersbly lesser
number, are slso examined for possible fluoride exposure as & result of having
reported to the Treatment Room.

Detsrmination of urinsry flucride is genmerally considered to be on ex-
cellent index of chromic fluoride exposure. Considerable evidence is available
that urinary fluoride in the order of 2 miliigrams of fluorides per liter, or
lower, will result in no detectable impsirment to health over extended‘periods

of time. The following urine fluorids anslyses were obtained.

Jsnuary
Total numbsr of analyses 8
Number of analyses below 1.0 mg. F/liter 8
February
Totel number of anslyses 141
Number of analyses below 1.0 mgo F/liter 137
Rumber of enemlysss betwzen 1,0 and 1.5 mge 4
F/liter
March
Total number of analyses 92
Number of analyses below 1.0 mg. F/ liter 91
Number of analyses between 1,0 and 1.5 1

mgo F/liter
IX. Urenium 4nalyses (Chemicsl)

A% the present time en average of 55 persons are routinely examined each
woek and urine specimens obtained for chemissl uranium analyses. in additional
lesser number of specimens are taeken in connectionvwith Treatment Room visits,
28 & high percentage of inhaled or ingested soluble urenium salts are eliminated
repidly in the urine, such analysss'serve o8 an index of exposure. By propsr

schaduling of sanpling it is possible to determine iB appreciasble uranium is "stored”




in the body, inelysse of 0.0l to 0.05 milligrems uranium per liter followed within
e. few days by amalyses of G.00 milligrams uranium per liter are considered evidencs
of light eingle exposure. Anelyses of severel tenths of a milligram psr liter are
obtrined followiag ezposurss of a high order of magnituds.

The following urine uranium enslyses were obtaineds

Jaauary
Totel number of analyses 250 .
Number of anslyses of 0,00 mgo U/liter 248
Number of anslyses betwesn 0,01 and Q.05 mgo 2

U/liter
The two anslyses between 0.0l end 0,05 mg. U/liter resulted from known
exposursg, after which the psrsonnel were sent to the Dispensary. "Follow=up"
enalyses e few days later were 0.00 mge U/liter in both caseso. One of the

patisnte was a Works Laboratory employes, the other a Hesearch Laboratory employes-

Februsry
Total number of aaalyses , 273
Number of enalyses of 0.00 mgo U/liter 269
Humber of analyses between 0.0l and 0.05 mg. 3
U/liter
One enalysis of 0.2 mg. Ufliter i

The enalysis of 0.2 mg. U/liter was obtained as e part of a regularly
scheduled Industrial LEealth examination. The slphe oount®on the same specimen
was 3.020.9 o/min/100 mi. The "follow-up“anslysis was 0.00 mgo U/liter, with
an elphe count of 0.3%0.7 o/nin/100 §l. The patient was an Instrument Division
employee.

The three anelyses between 0.0l and 0.05 mgo U/liter resulted from known
exposures, after which the personnel were sent to the Dispensary.”follow-up”
analyses e few dsys later were 0,00 mg. U/liter in all three cases. Two of the
patients were Process Division employees, end one was Maintenance Division
employeec

& See Section III for comment concerning correlation of alphe counts

with chemical analyses,

-




- ¥arch

Totel number of analyeess 187
¥umber of ansiyses of 0000 mgo Ufiiter 182
Jumber of anslvses setwesn 0.0l end 0.08 mg. U/ liver 5

Pour of the five analyses beuwssn 0.01 snd 0.05 mg. U/

P}

¥ncwm exposures, after which ths psrsoinel was sent Lo the Lispenssry. One of these TLTE

anslyses was oD 8 sampls baken =s & rard of

exployee, and one Wags an Ingtrument Uivision employes:

111 ranium Anslyses {Ailphs Count)

it the present Lims an averags of 48 persons ars routinsiy examined eash ¥

and urins specimens obbeinsc for an eipne count. An sdditional iesser number are teuIn
in connection with Treatment Room vigitse Present kmowisdgs indicates that while Ine
haletion or ingestion of alpha emitters chould be held st = practicable minimam, urinary
VQIpha counta, resulting Crom inhaled or ingested uranium, madntained at & level lower
then § o/min./100 ml. are consistaat with good nealthe

Apparent discrepsiacies betwsen urinery alphes counts anl chemical uwrenium
anslyses occur with sufficient frsouency to be worthy of mention. In sowe o888 . an
exposurs to enriched material not dissclosed by the patisnt’s nistory mey sccount for an
unproportionately high alpha count. Present indicabions are that alpha counts are con-
siderably less reliable than chemical analyses when normil or depleted material is in-
volved. Further investigation of tﬁe correlation between the btwo methods of aenalysis is

tha

beirg underteken by*Laboratory Division.

The following urinary alpha counts were obtainedo

Jamary

Inelusion of urinary slpha counting, on & routine basig, as & part of the medical

exsminetion was initiated in Jeauary. Lleven specimsns ware counted. No counts in e

-
i

cess of D co/uin,/100 mlo wers obtained on specimens from K=25 employess.
Note: An obeprveFion initiabted iu December 1947, revenled that a Laboratory

Division employee for a few iays eliminated urine vhish countsed considersbly ia zxcsss

of & c-/min,/l00 mlc Thie count was s~bse¢g55{i§'fmﬁ
o 3

. X : s E 38 ywr tavel
special msdical raport was uede con Mo oree ¢ Sl




Febfuary
Total nugber of alphe counts 37
Number of counts below 2 ¢./min./100 mi. 36
One oount of 3,0%0.9 co/min./A00 mio 1
One count of 8.7%21.2 co/min/iC0 ml. 1

The oount of 8,72 102 co/min./ 100 ml, was on = specimen from a Maintenance
Division employse who had reported to the Treatment Room following a possible
exposure in the K-631 Building. Thet count was accompanied by a chemnical anslysis
of 0.00 mg. U/liter. % "follow=up" ocount of 0.4 £0.7 ¢./min./100 ml. was obtained.
The count of 3:0%0.9 co/minc/loo ml. was on én Instrument Division employee specimen

previously discussed under part II, Februaryo

Harch
Total number of slpha counts 89
Fumber of counts below 2 ¢./min./100 ml. 88
One count of 2.2% 0.9 ¢./min./100 ml. 1

The oount of 20.2% 0.9 co/min./100 mi. was obtained as the result of =
routine industrial health examination. The "follow-up" analysis was 0-62 0.8

0o/min./100 ml. The patient wes a Process Division employee.

IV, Mereury inel yses

At the present time an average of 1l persons are routinely examnined each
week and urine specimens obteined for mercury snalysis. Ooeasionrally specimens
are taken as a result of treatment room visits. 4lthough a diagnosis of mercury
poisoning must be reached on the yasis of clinicel findings other than urine

analysis, the preésencs of 0.1l :ngo‘ Hg/liter, or more, is an indication that some

exposure has occurred.

The following urine mercury analysis data was obtained.

Jasuary
Total numbsr of enalyses 69
Number of analyses of less than 0.1 mg. dg/liter 62
Number of analyses of O.1 mg. Hg/liter , 6

Number of analyses of 0.2 mg. Hg/liter 1




The seven snelyses of 0ol end Oo2 mg. hg/liter originated as follows.

Three Works Laboratory employsese
Three Instrumert Division employses.
One Research Leboratory employeeo

Fehruary
Totel pumber of analyses €8
Number of snelyses of less than O.1 mg. Hg/liter 67
Number of anglyses of C.1 mg. BEg/liter 1l

The single snslysis of 0.1 mgo Bg/liter was on sn Instrument sivision

employee specimen.

¥earch
Totsl numher of enalyses 34
Number of snelyses of less than O.) mg. Hg/liter 33
Number of anslyses of 0.l mgo HEg/liter 1

The single analysis of 0.1 mgo Eg/liter was on an Instrument Division
employse specimeno

A further exemination of the dsta shows an interesting tremd illustrative
of the succsss of the combined efforts of employees, supervisors and staff personnel

in reducing the level of mercury exposure over the past few moaths.

Month Percent of Urine Samples
Containing 0.1 mg. Hg/liter
or Greater

Ootober and November 28%

December 129

January 10%

February 1%

Harch 3%

V. Beryllium:

At the present time berylilium salts are being handled or beryllium metal
processed at only one location in the X<25 plant. One group in the Research
Laboratory dose such work, and the personiel are examined regularly. The
examination includes  spestrographic urine analyses for beryllium. At present

the lack of knowledge concerning the physiological properties of beryllium and

its salts precludes reliable interpretation of the urine analysis dats.



The following urine beryllium anslyeges wers ostainsd. Included sre a
. number of analyses on specimsns sbtained in the course of examining rersomnsl

other than K=25 smploysec,

January
Total number of analysss 9
Number of analyses of less tham 0.0l mg. Bs/liter 9
February
Total number of analyses ' 7
Number of enalysss of less than 0.0l mg. Be/liter 7
Karch
Total number of anelyses 1
Number of analyses of less than 0.0l mg. Be/liter 1
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Report Humbers, K186, Pord 2 Ti%ie: Report of 3peclal Chomical
and Physical Urine Anslyss
Date of Issues__July 22, 1948 for Sccond Quarter, 1348

The resulis of urine ﬁalgses for piutonium, urenium, alphs
activity, flucrides, mereury, and beryllium, cbtained during the
second guarier of the yesr 1948, cro summariszed. Sufficient erplane-
tory comment is included %o assist the reader in the ir%art tation
of the data in %erms of the effeciivensss of plant health mrotsciion
activities.

4 is tc be noted Thet plutonium determinations are innluded
Por the first time. A linited mewber of such amailyses will coniimze
©o bo made as part of the Tndustrisl Health Examinstion program.

audiometric testing in selectzd onses, as pavy of the Indastrial
Health Examination program.

3
2

-

During the second gusrier arrangewents were made to include

¥

Egunipmant for dsﬁr“mi
doterninationz w28
nivn and a?g’a counting
sults of the cavalage teno
gsuch date ig of dimgnost
uranium exposurc.

Cztelaze

) teriy Ten rtw. ﬁltﬁc&gh
iz nos negifhc gvidencs of

P" 3 f-..l
£ oer i
4
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e

:

&
c‘i‘;{;{ ¥}

s iz inolazded in

& small volume of wori done for other pis
R C & EVGTViAﬁ smployess

the tgbulations, Mt cown
of the K-Z5 plant.

With the enmception of the plutonium determinations, 2ll urins
snalyses were made by the ¥-25 Laboratory Division. The plutonium
T

deterninations were pe"?ﬂvmeu by the Osk Ridge Hatienal laboratories,
Health Physics Division.



I. Flueride Analyaas

-

Determinaiions of urinery fizcride conbimmed %o denonstrate the effective~

nese of healil protsciion measursa. It is %o be noted thst during the entire

irst oix months of 1GLS there heve heor no urire analyses reaching or exceeding

=7

e level of 2.0 milligrams of fluorides por liter. Considerable evideace is

avellable in the litersture that the amount of f{lucride > sbsorption associated with

urinary fluoride in the cféer of 2.0 mill i mems por liter, or lower, will result
in no detsctable impairment to healih over extended perieds of tims. |

The following urine flucride ansliyses wars obtained during the second
quarter of 1948.

Axzid

Total oumber of aunalyses 91
Number cf anslyses belcw 1.0 ung. P/iscer 89
Yumber of smalyses between 1.0 ard 1.5 mg. F/liter 2 .
Ey
Total monber of analysce 155
Fumber of analyses beicw 1.0 ng. Ff*iter 147
Wamber of apalyses betwsen 1.0 and 1.5 mg. F/liter 6
Humber of amalyses bedween 1.5 and 1.G mg. F/liter 2
Jang
Totel mumoer of analyses 131 .
Bumber of snalyces below 1.0 mg. F/iiter . 130
Muzbar of enslyses between 1.0 and 1.5 mg. F/liter 1

TI. Upgnium fpaiwses (Chewical Determinetions)

The detection, in e limited mwber of cases, of urinary urgniun’in
excess of 0.00 milligranms ger liter contimued to b2 asseéiate& in a high per-
centage of ceses with known exposure incidents. Date over the eniire firet
gix months of the yesr did not give evidencs of any chronic exposure conditions.
The dats contimes to demonstrate that exposures of en crder of magnitude well

below that acsociated with health impairment can be detected by urine analysee.




‘ Anzlyses of 0.01 t‘ha 0.05 milligrems ureniue per liter followed within &
fow daye by enslyses of 0.00 milligrems uranium per 1liter are considered evidence
of light single exposure. Analysss of soversl tenths of a milligram per W tor
are obtained follsowing sxposures of & high order of magaituds.

The foliowlng urine uranium ansiyses were obtalned:

Arril
Total mumber of analyses 202
Number of analyses of G.0J mg. U/liter 160
Tumber of anslyses botween 0.01 and 0.05 mg. U/1iter 8
Cne analysis of 0.06 mg. U/liter 7
One enalysis of 0,08 mg. T/liter i
One analysis of 0.10 ng. T/ 1i%er 1
One analysis of 0.15 ng. U/liter i

211 of the results of greater than 0.00 mg. T/1iter were on specimens

obtained from patisnts reporting to ithe dispensary following knowvm or suspecied

‘ oxposures. These resulis were dlstribuied by division as follows:
Rosuli Division or YPsllow-up® Analysis
(e, U/iiter Departmant {¥e, Ufiiter)

0.01 Process 0.0u
0.01 Maintensnce .00
0.01 Yaintananeo 0.03

- 0.0% ¥ inteonznece 0.00
0.0L : Yorks Iaborabory® ©.00
0.02 Yaintonance 0.00
0.03 Works Laboratory™® 0.G0
0.04 Torks Laboratory® 0.C0
0.06 Process 0.00
0.08 : . ¥einteneace 0.0
0.10 Process 0,00
C.15 Process 0,00

# Anslytical persoanel. The source of eXposure was a nsar-
by Engineering Development Division operation. Ho Enginesr-
ing Develcpmeni Division parscnnel were wesent at that
time.




Total number of & 224,
Fumber of ana ly - 237
Nomber of anslyad ter &
Ong analysis of J. 1
One anglyzis of 1
One arziveis of 1

Six of ths seven soalysos of grsater than C.00 ng Rfli& were oOn

-» the Dispensary following knowmn

specimens obbained from patients ropard

[

or suspscied axposures. Ona of the seven vas obbteined on a spe oimen raprew~

senking a routine Indusir The Tesulis were distributed

by division as folilows:

Resuld Divigion or elTaaw°§' inglysis
(¥z. O/1iter) Deparitrent (. 1/1itez)

0,01 Process 2.00

0.01 Forks laboratory ¢.00

6.01 Works Laborcotory £.00

G.02 Works lsboratery 0.00

0.4 Works Leboratory ¢.00

0.6 Works Iaboratory 0.06 {£ollowsd by 0.00}

Jon .

Tobal mamber of analysss 257

Sumber of enslyses of 0,00 mg. U/liter 251

Namber of snclvses betwosn 0.0% and 0,05 ng. U/iliter 5

One smalysis of 0.2 ng. U/liver 1

Twpren of he siz cnalyses of greater than 6.00 mg. U/1liter were on

specimong chialined

fron miienks reporéing to the Digpensary {ollowing known

or suspectod gxposurves. fhree of the zix were obisined on specimens repre-

senting routine Industrial Hanlih Exeminabions. The resulis were distributed

by Qivision es follows:  {(mext poge)




87FAT11 v SmoTorad
: Divisicn or “ZFgliow-up®? Analysis

oo
i
(e, U/iiter} Daparioe (e, W/ iten)

£.01 .60

.01 I3 .08

0.02 ¥ .00
0.03 Ias g0 "
0.6 Forks labovatory 200

0.2 Torks laboratory e.Co

- - 2 g e A
IZI, Urmpiup $nslvees (Adoha Oouabl

Urinary alphe counts continue o cenfirm the conclusion that chrcnic
. ,
inhalation or ingssihion or uranfiux has been effectiively aved
slight elevation of the alphs counte is incdicetive of light short duration
exposures.

1% i3 the cbjocsive to preavent exposures to an extent that urinary
alphe counts will resgin et & practiceble minimum. Heowever, present knowliedge
indicates thet urinery alphs acbivity. resulding {rom inksled or ingesited
uranium, if mointained ab & level lower than 5 a./min, /300 nd, is consistant

with geed hesith.

The following urinary slphe counts were cblainsds

Total pumber of alpha counis 126
Hurber of comnts beiow 2 ¢./min,/100 nl. 126
Hay
Zotal aumber of alp” r;u« ‘ inl
o fo . -

Numbor of cound beégw é v..han FiC0 rl. 160%

* {Includes one count £ 1.740,8 ¢, /min, /100 ©l,)

Humbar cf counts batwaer 2 ond § e./min, /100 =1, 1w

w# (Count of 2.440.9 c.;/u.;,n.,lﬁu ml.)

The couwnt of 1.740.8 c./min, /200 »1, was cbteined on & specimen repre~
sentative of & roubinc Industrial Health Pxaminstion. The count of 2.4£0.9 c./
min, /100 ml. wes cbtained on & speclmen obtained from a patient who hed raporiad
tc the Dispensary following & krown exposurs. JThe resulis were distributed as

follows:




YR
o

ssuld

e /min. /200 ml, uPal lov-un® Count

/min. /100 &1,

1.740.8 Procsss C.&é&o? I
2.420. 9 Process C.0£0.7 e./md ../lﬂd 5l
Total number of elpba ccunis 212
Humber of counts below 2 c./min./100 =i. 212
IV, Hercury analvsed
The continuved random appedranc? of urirary sercury in the order of magnle
tude of O.1-0.3 pilligrams per liter inGlcates &scue expusurs is s8bill cecuring.

x b s
¢

However, these exXpusurses are of intermititant n

chronic exposure is lacking.

The following urine meroury” enJ y508

Total number of analysec =7
Number of anelyses of less than 0.1 £g. Hg.fitber 26
Number of analyscs of 0.1 mg. Hg./3iver

148

k“

The single analysis of 0.1 =g. lig,/iiter wae on en Instrument Divisi
smployee specimen obtained in the course of & routing Incusirisl Health Examin~

ation,
How

Tetal nunbse
Bumbsr of anal
Hurbsr cof ans
Humbsr of ana

The three analyses of 0.1 and

L4

sained iu the course of routine Indnstricl Hesith Exeminstions. The personnel

are employed in the foll

Pwo Research Leboratory employess.
One Instrument Depariment crployee.




Total number of analyses 54
Humber of anaiyses of less than C.1 mg. Hg./liter 52
Number of snaolyses of 0.1 mg. dg./liter i
Number of snalyses of 0.3 mg. dg./iiusr 1

The two analyses of 0.1 and 0.3 2g. Hg./liter were on ap’acwen@ obtain
in the sourse of reoutine Indusirial Healik Exsmineiicns, The parscansl are
ployed in the following de arbuentes

One Research laboraivory erployas.,
Ong Instrument Jspurimsnt e anployee.

¥, Bervilium
During the second quarier of 1948 the fiesesarch Laboratory instituted
the use of the spectrographic method of bery iliun enalysis of the Relttering
Laboratory of Applisd Physicliogy, Cinelmaati, ui ‘
. reported quantitatively to a2 sensitivity of 0.00% mg. Be/liter 15 ppbi. Re-
sults in the range 0.001 through 0,004 mg. be/liter {i-4 ppb) are reporied to
the Medical Depariment on & qualitative basis. Lmck of knowiedse concerning
the physiclogical proparties of beryilium and it

interpretation o*“ the urine apslysi: data.

The following urine borylilum analysss were sbiained:

Total number of ans 3:;’ a8 A
Total pumbar of enalysas of less than 0.005 mg. Pa/alier 4

Vi, Plubtoniux

btarnin with Juns, 1948, a liimited numuer of 24 nour urine specimens
3 H

. forwarded at monthly intervals to Uak Ridge National laboratories Health Physics




Divisicn for plutcnium determinations, are o be summarized im this repori.

Present knowledsge indicates that a urinary alpha coual, resulting from
inhsled or ingested plusovnium, nob exvseding 3,5 ¢./min. /24 hour specimen 18
consistant with good health. The anaiytizal procsdure useld separaies plutconiue
froé uranium peséibly present, hence the resuliing slpha count is spscific for
plutonius,

The following urinary plubtonium alpbs counte vere cbialined:

Total number of delterminations :
Number of alpha counts belom C.5 e./min, /24 hour sample 8




